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4. SUBJECT TO BE AMENDED 

Description 
Claims 

5. DESCRIPTION OF AMENDMENT 

As stated in the annexed. 

(1) Amended in Specification P. 4, L. 3, "displaced relative to each other" to — 
displaced relative to each othe r, and wherein the first main link is constituted bv a first 
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plate and a second plate installed in parallel with each other, such that the first movable 
link is rotatably connected to the first plate and the second plate through the rotation axis 
A, while the second movable link is rotatablv connected only to the first plate through 
the rotation axis B — . (As underlined) 

(2) Amended in Claim 1, "drive the first movable link, such that the first main 
link and the second main link are displaced relative to each other." to — drive the first 
movable link, such that the first main link and the second main link are displaced relative 
to each othe r, and 

wherein the first main link is constituted by a first plate and a second plate installed in 
parallel with each other, such that the first movable link is rotatably connected to the first 
plate and the second plate through the rotation axis A, while the second movable link is 
rotatably connected only to the first plate through the rotation axis B — . (As underlined) 
(Note: the numbers of page and line in Specification are expressed in accordance with 
the English text.) 

6. PAPERS ATTACHED HERETO 

Specification A replaced paper of P. 3, 3/1 . 1 
Claim A replaced paper of P. 22, 22/ 1 . 1 
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by providing a robot joint structure which enables the range of motion 
(angle of rotation) of the joint in the bending direction to be expanded without 
giving rise to physical interference with links or covers that cover them, minimizes 
reduction of the movable range in the direction of extension attributable to a singularity, 
and increases the critical value of the rotational speed (driven speed). 

In order to achieve the object, as recited in claim 1 mentioned below, this 
invention is configured to have a robot joint structure having a first main link and a 
second main link connected through a first movable link and a second movable link, 
and an actuator installed on the first main link and driving the first movable link 
such that the first main link and the second main link are displaced relative to each 
other; characterized in that: rotation axes A and B each provided at the first main 
link; and rotation axes C and D each provided at the second main link; wherein in a 
quadrangle whose apices are formed by the rotation axes A, B, C and D, when 
assuming that rotation axes that are diagonally opposed to each other are A and C, 
while those that are diagonally opposed to each other are B and D, the rotation axes 
A and C are connected through the first movable link and the rotation axes B and D 
arc connected through the second movable link in such a manner that the first 
movable link and the second movable link are disposed to cross and that the rotation 
axis A is driven by the actuator to drive the first movable link, such that the first 
main link and the second main link are displaced relative to each other^and wherein 
the first main link is constituted by a first plate and a second plate installed in 
parallel with each other, such that the first movable link is rotatably connected to the 
first plate and the second plate through the rotation axis A, while the second 
movable link is rotatably connected only to the first plate through the rotation axis 
B. 

Thus, since it is configured such that the first main link (e.g., an upper arm 
link) and the second main link (e.g., a forearm link) are connected through the first 
movable link and the second movable link, and the two movable links are arranged 
to cross. This structure makes it possible to increase the overall driven angle of the 
joint (e.g., an elbow joint) relative to the input, expand the range of motion of the 
joint in the bending direction, and also raise the critical value of the driven speed 




(rotational speed). 

In addition, the amount of outward projection of the two movable links is small, 
so that there is little risk of the movable links and covers covering them coming into 
physical interference. Further, interference with a cover covering the first main link and 
a cover covering the second main link becomes unlikely because the joint bends over 
two stages witii the two rotation axes acting as fulcrums. As a result, the range of 
motion of the joint in the bending direction can be further expanded. Moreover, the 
rotational axes of the joint do not have to be offset outward of the joint, so that 
reduction of the movable range of the joint in the direction of extension attributable to 
the singularity can be minimized. 
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CLAIMS 

1. (Amended) A robot joint structure having a first main link and a second 
main link connected through a first movable link and a second movable link, and an 
actuator installed on the first main link and driving the first movable link such that 
5 the first main link and the second main link are displaced relative to each other; 

characterized in that: 

rotation axes A and B each provided at the first main link; and 
rotation axes C and D each provided at the second main link; 

wherein in a quadrangle whose apices are formed by the rotation axes A, B, 
10 C and D, when assuming that rotation axes that are diagonally opposed to each other 

are A and C, while those that are diagonally opposed to each other are B and D, the 
rotation axes A and C are connected through the first movable link and the rotation 
axes B and D are connected through the second movable link in such a manner that 
the first movable link and the second movable link are disposed to cross and that the 
15 rotation axis A is driven by the actuator to drive the first movable link, such that the 

first main link and the second main link are displaced relative to each other, and 

wherein the first main link is constituted by a first plate and a second plate 
installed in parallel with each other, such that the first movable link is rotatably 
connected to the first plate and the second plate through the rotation axis A, while 
20 the second movable link is rotatably connected only to the first plate through the 

rotation axis B. 



2. The robot joint structure according to claim 1, wherein the rotation axis A 
25 and the rotation axis B are provided on or near a same straight line lying 

perpendicul£ir to a longitudinal direction of the first main link. 

3. The robot joint structure according to claim 1 or 2, wherein the rotation axis 
30 C and the rotation axis D are provided on or near a same straight line lying 

perpendicular to a longitudinal direction of the second main link. 
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4. The robot joint structure according to any of claims 1 to 3, wherein at least 
one of the first movable link and the second movable link is given a curved shape, 

5 so as not to interfere with the rotation axes of the other of the first movable link and 

the second movable link. 

5. The robot joint structure according to any of claims 1 to 4, wherein at least 
10 one of the first movable link and the second movable link is provided with an 

over-rotation prevention mechanism that prevents the joint from over-rotating 
beyond predetermined angles. 
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